In this study we analyzed the momentum and heat transfer characteristics of MHD boundary layer flow over an exponentially stretching surface in porous medium in the presence of radiation, non-uniform heat source/sink, external pressure and suction/injection. Dual solutions are presented for both suction and injection cases. The heat transfer analysis is carried out for both prescribed surface temperature (PST) and prescribed heat flux (PHF) cases. The governing equations of the flow are transformed into system of nonlinear ordinary differential equations by using similarity transformation and solved numerically using bvp4c Matlab package. The impact of various non-dimensional governing parameters on velocity, temperature profiles for both PST and PHF cases, friction factor and rate of heat transfer is discussed and presented with the help of graphs and tables. Results indicate that dual solutions exist only for certain range of suction or injection parameters. It is also observed that the exponential parameter have tendency to increase the heat transfer rate for both PST and PHF cases.
INTRODUCTION
The convective flow over stretching surfaces immersed in porous media has paramount importance because of its potential applications in industrial purposes like soil physics, filtration of solids from liquids, chemical engineering and biological systems. In addition with the recent improvements in modern technology many researchers are concentrating on the study of heat and mass transfer in fluid flows due to its broad applications in geothermal engineering as well as other geophysical and astrophysical studies. Radiative heat and mass transfer play an important role in manufacturing industries for the design of reliable equipment. Nuclear power plants, gas turbines and various propulsion devices for aircraft, missiles, etc.
Ajay Kumar (2008) investigated the twodimensional MHD flow of viscoelastic fluid through a stretching surface in the presence of heat source and radiation effects by using Kummer's functions. Subhas Abel et al. (2009) analyzed the MHD heat transfer analysis of a power law fluid through a vertical stretching surface with nonuniform heat source and thermal buoyancy effects in the presence of variable thermal conductivity. Mahantesh et al. (2010) analyzed the heat transfer analysis of Walter's B liquid fluid flow past an impermeable stretching surface in the presence of viscoelastic deformation and non-uniform heat source/sink and concluded that the viscoelastic parameter increases the thermal boundary layer in both PHF and PST cases. The steady twodimensional stagnation point flow of a nanofluid past a stretching/shrinking surface in its own plane was investigated by Bachok et al. (2011) . The boundary layer flow and heat transfer characteristics of nonlinearly stretching surface in the presence of variable wall temperature and nonuniform heat source was discussed numerically by Mahentesh et al. (2011) . Sandeep et al. (2012) discussed the radiation effect on MHD flow over a vertical plate in presence of heat source. Hajipour and Dehkordi (2012) are discussed the heat transfer analysis of a nanofluid over parallel plate and vertical channels by considering partially filled porous medium. They concluded that by mixing of nanofluid with base fluid enhances the heat transfer rate significantly. Boundary layer flow and heat transfer characteristics of a Maxwell fluid past a continuous moving exponential surface was discussed by Abbas et al. (2014) . Ahmad et al. (2014) analyzed the radiation and magnetic effect on the boundary layer viscous flow past an exponential stretching sheet in porous medium. The three-dimensional flow of a waterbased nanofluid past an exponential stretching surface was studied by Nadeem et al. (2014) . Hussian et al. (2014) illustrated the viscous dissipation and Brownian motion effects of two dimensional boundary layer flow of Jeffry nanofluid past an exponentially stretching sheet. A numerical Analysis on unsteady MHD mixed convective boundary layer flow of a nanofluid past an exponential stretching sheet through porous medium was presented by Anwar et al. (2014) . Steady laminar MHD boundary layer flow of a viscoelastic fluid past a permeable stretching surface in presence of heat absorption/generation was examined by Cortell (2014) .
The effects of thermal radiation and wall mass transfer of MHD flow through a porous stretching sheet with nonuniform heat source/sink was analytically studied by Abdul Hakeem et al. (2014) . A homotopy analysis of convective steady two-dimensional magnetic fluid flow through a permeable vertical stretching surface with existing of radiation and buoyancy effects was presented by Rashidi et al (2014) . Singh and Agarwal (2014) discussed the variable thermal conductivity and non-uniform heat source/sink effects on the MHD flow of Maxwell fluid through porous medium. MHD boundary layer flow and heat transfer investigation of a second grade nanofluid past permeable stretching surface with heat generation in the presence of partial slip conditions was theoretically studied by Bhargava and Goyal (2014) . Pal and Mandal (2014) analyzed the mixed convective heat and mass transfer analysis of stagnation-point flow of a nanofluid around a stretching surface in a porous medium with thermal radiation and chemical reaction effects. They highlighted that the copper-water nanofluid has higher mass transfer rate compared with the other combination of fluids. Chandramandal and Mukhopadhyay (2013) discussed heat transfer analysis for fluid flow over an exponentially porous stretching sheet. Sandeep and Sugunamma (2014) discussed the effects of radiation and inclined magnetic field on unsteady MHD convective flow past an impulsively moving vertical plate in a porous medium. Mohan Krishna et al. (2014) studied the radiation and magnetic field effects on the flow past a vertical plate. Mustafa et al. (2015) discussed the comparative analysis of a laminar axisymmetric flow of a nanofluid past a nonlinearly stretching surface. In this study they concluded that the heat transfer rate at the wall is extraneous to the flow. Sandeep and Sulochana (2015) presented dual solutions for radiative MHD nanofluid flow over an exponentially stretching sheet. Murshed et al. (2015) discussed the radiation effect on boundary layer flow of a nanofluid over a nonlinear stretching sheet. Choudhury and Kumar Das (2014) studied MHD free convective flow through porous media in presence of radiation and chemical reaction effects.
Present study is the extension work of Ahmad et al. (2014) . In this study we analyzed the flow and heat transfer characteristics of MHD boundary layer flow over an exponentially stretching surface in porous medium in the presence of radiation, nonuniform heat source/sink, external pressure, suction/injection. The heat transfer analysis is carried out for both prescribed surface temperature (PST) and prescribed heat flux (PHF) cases. The governing equations of the flow are transformed in to nonlinear ordinary differential equations by using similarity transformation and then solved numerically. The influence of various nondimensional governing parameters on velocity, temperature profiles for PST and PHF cases, skin friction coefficients, rate of heat transfer are discussed and presented through graphs and tables.
MATHEMATICAL FORMULATION
Consider a steady two-dimensional MHD boundary layer flow of an electrically conducting viscous fluid towards an exponentially stretching sheet in a porous medium in the presence of non-uniform heat generation/absorption, radiation and suction/injection. The fluid occupies the space 0 y  and is flowing in the x direction and B is applied in the normal to the flow and the induced magnetic field is neglected which is valid assumption when the magnetic Reynolds number is small. As per the assumptions made above, the boundary-layer equations that govern the present flow are given by
Where u and v are the components of velocity in x and y directions respectively,  is density, p is the pressure,  represents kinematic viscosity, ' k is the permeability of porous medium,  is the electrical conductivity, g is the acceleration due to gravity ,  is the thermal expansion coefficient, T is the fluid temperature, p c is the specific heat, r q is the radiative heat flux, ''' q is the non-uniform heat generation/absorption and k is the thermal conductivity defined in the following way:
in which  is the small parameter ( 0   for gases and 0   for solids and liquids), ()  and ()  are dimensionless temperature distributions for PST and PHF cases respectively. The relevant boundary conditions for the present problem are: 
The time dependent non-uniform heat source/sink ''' q is defined as (Abdul Hakeem (2014) 
In the above equation Substituting (7) and (8) in (4) 
For similarity solution of equations (1)- (4), subject to the boundary conditions (6), we introduce the similarity variables as
where is the similarity variable  is the stream function defined as /
which is identically satisfies continuity equation (1).
By defining  in this form, the boundary conditions at 0 y  reduce to the boundary conditions at 0   which is more convenient for numerical computations. Substituting (11) into equations (2), (3) and (4) we get the following nonlinear ordinary differential equations:
subject to the boundary conditions 
The main physical quantities of interest are the skin friction coefficient f C and the local Nusselt number x Nu are given by
RESULTS AND DISCUSSION
The system of nonlinear ordinary differential equations (12) to (15) The influence of the magnetic field parameter on velocity, temperature profiles for both PST and PHF cases are shown in Figs. 1-3 . It is evident from the figures that increasing in the magneticfield parameter depreciates the velocity profiles and enhances the temperature profiles for both PST and PHF cases. It is also observed that the velocity and thermal boundary layers enhances in injection case compared with suction case. The Lorentz force on the flow is reason for decrease in the velocity boundary layer and increases the thermal boundary layer for both PST and PHF cases. Figs. 4 -6 illustrate the influence of the non-uniform heat source/sink parameter on the velocity and temperature profiles for both PST and PHF cases. It is clear from the figures that a raise in the value of * A increase the velocity and temperature profiles for PST and PHF cases. Gr . Figs.10 and 11depicts the impact of variable thermal conductivity on the temperature (both for PST and PHF) profiles for suction and injection cases. It is clear from the figures that an increase in the thermal conductivity parameter ()  enhances the momentum and thermal boundary layers. This agrees the general physical behavior of the thermal conductivity parameter. Figs. 12-14illustrate the influence of exponential parameter on velocity and temperature (both for PST and PHF) profiles for suction and injection cases. It is evident from figures that an increase in exponential parameter depreciates the velocity and temperature profiles. This is due to the fact that with the increase in exponential parameter reduces the velocity and thermal boundary layer thicknesses. Figs. 15-17display the effect of temperature distribution parameters and ab on temperature profiles. It is evident from the figures that the influence temperature distribution parameter b is more on prescribed heat flux case and an increase in the value of a depreciates the temperature profiles in PST case and enhances in PHF case for both suction and injection cases.
Fig. 7. Velocity profiles for different values of
Grashof number x Gr . friction factor and heat transfer rate in PST case but improves the rate of heat transfer in PHF case. Increase in radiation parameter, non-uniform heat source/sink parameters and thermal conductivity parameters enhances the skin friction coefficient, depreciate the heat transfer rate for PST case and improves the rate of heat transfer in PHF case. A raise in the value of Grashof number increases the friction factor and Nusselt number in PST case but deprecates the heat transfer rate in PHF case. Also, we observed that rate of heat transfer is more on injection case compared with suction case. 
CONCLUSIONS
In this study we analyzed the momentum and heat transfer characteristics of MHD boundary layer flow over an exponentially stretching surface in porous medium in the presence of radiation, nonuniform heat source/sink, external pressure and suction/injection. Dual solutions are presented for both suction and injection cases. The heat transfer analysis is carried out for both prescribed surface temperature (PST) and prescribed heat flux (PHF) cases. The impact of various non-dimensional governing parameters on velocity, temperature profiles for both PST and PHF cases, friction factor and rate of heat transfer are discussed and presented through graphs and tables. The conclusions are as follows:  Non-uniform heat absorption is very useful for effective cooling of stretching surface. 
The Grashof number is considerable for the controlling of flow and enhances the heat transfer rate in prescribed temperature case.
 Exponential parameter has capability to reduce the thermal boundary layer thickness and enhance the heat transfer rate for both PST and PHF cases.
 Increase in thermal conductivity parameter enhances the flow along with temperature profiles of the flow.
 An increase in magnetic field parameter reduces the friction factor and increases the heat transfer rate in prescribed heat flux case. 
